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(g) Method of manufacturing a card. 

(57) The present Invention relates to a method of 
manufacturing a card, comprising the steps of : 

a first step (A) of photographing objects 
and storing photographed objects as image 
data ; 

a second step (B) of storing object data 
associated with the objects ; 

a third step (C) or reading out desired 
image data from the image data and part of the 
object data corresponding to the desired image 
data, and synthesizing the desired image data 
and the part of the object data ; 

a fourth step (D) of printing out the syn- 
thesized data of the image and the object data 
on a lower surface of a transparent sheet (124), 
and 

a fifth step (E) of stacking the printed 
transparent sheet (124) on a card body (131) 
incorporating a data storage medium (130) and 
drawn with a common card pattern, and synth- 
esizing the image and object data printed on the 
transparent sheet with the common card pat- 
tern drawn on the card body (131). 
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The present invention relates to a nnethod of man- 
ufacturing a card and, more particularly, to a method 
of manufacturing a card such as an IC card with a pho- 
tograph. 

An employee's portrait is adhered to an IC card 
with a photograph used for managing company em- 
ployees, and employee data such as employee num- 
bers and names are stored in the IC card. 

Such an IC card is manufactured as follows. A 
face of each employee is photographed on a film cam- 
era, and a film unloaded from the camera is devel- 
oped, .printed, and enlarged. A portrait of each em- 
ployee is printed on a peelable print, and this peelable 
print is filed in a photograph register. 

In this case, an employee number and name are 
also listed together with the peelable print In the pho- 
tograph register. 

The above operations are performed in units of 
employees. 

On the other hand, an employee register is sep- 
arately prepared. Data of the name, number, and date 
of birth of each employee are described in this em- 
ployee register. 

When an IC card for a predetermined employee 
is to be formed while the employees' photographs 
and their name list are managed, the photograph of 
this employee is searched in the photograph register. 
The searched photograph is adhered to a transparent 
sheet. 

Data such as the name, number, and date of birth 
of this employee are also searched in the employee 
register and are typed on another sheet serving as an 
IC card base. 

These two sheets are transferred to a card man- 
ufacturing process. In this process, these two sheets 
overlap still another sheet, interposing an IC module 
therebetween. These three sheets are heat-pressed 
to obtain an IC card. 

The employee data such as the name, number, 
and the like of this employee are written in the IC 
module in the IC card by a data write-in unit. 

Another card manufacturing method is described 
in Published Unexamined Japanese Patent Applica- 
tion No. 63-120696. 

According to this card manufacturing method, an 
ID (identification) card is manufactured from laminat- 
ed plastic sheets, and a portrait embedded in the 
plastic sheets. 

In a card in which a portrait is embedded in plastic 
sheets, the portrait is separated from the plastic 
sheets when the plastic sheets receive an excessive 
force and are bent 

Documents AU-A-73 899/87 and DE-A-36 29 767 
disclose methods similar to that described in the pre- 
characterizing part of claim 1. 

Further document EP-A-0 195 104 describes a 
method of manufacturing a card wherein a photo- 
graph of a person and data of this person are simul- 
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taneously printed on the card. 

Finally, prior art document US-A-4 772 782 de- 
scribes a method for personalizing portable media 
such as cards having a memory. This method com- 

5 prises writing personalizing data into each card prior 
to its being put into service. For a mixed card, person- 
alizing data are written onto a magnetic track at the 
work station, onto the card itself, for instance by 
stamping, at the work station, and into a memory of 

10 the card at a further work station. 

It is an object of the present invention to provide 
a method of manufacturing a card, which allows the 
manufacture of a high-strength card with excellent 
operability without any operation errors. 

15 To solve this object the present invention pro- 

vides a method as specified in claim 1. 

According to the above method, preparation of a 
photograph register and adhesion of photographs can 
be eliminated to facilitate the card manufacturing op- 

20 erations. In addition, when portraits of employees are 
collated with their data, image data are not erroneous- 
ly identified with wrong employee data. Input errors 
of employee data can also be minimized. Only one op- 
erator who operates both a data input personal com- 

25 puter and a data editing computer can manufacture a 
card. Furthermore, separation between a photograph 
and a card base can be prevented. 

This invention can be more fully understood from 
the following detailed description when taken in con- 

30 junction with the accompanying drawings, in which: 
Fig. 1 is a view showing a first manufacturing 
process of a card; 

Fig. 2 is a block diagram showing a control sec- 
tion of a data input personal computer; 
35 Fig. 3 is a data format of a data input floppy disk; 

Fig. 4 is a block diagram showing a control sec- 
tion of a data editing computer and a control sec- 
tion of a display device; 

Fig. 5 is a flow chart showing data synthesis proc- 
40 essing in the data editing computer; 

Fig. 6 is a view showing a second manufacturing 
process of a card; 

Fig. 7 is a block diagram showing a control sec- 
tion of a data write-in unit; 
45 Fig. 8 is a view showing a third manufacturing 

process of a card; 

Fig, 9 is a block diagram showing an arrangement 
of a control section of a data write-in unit; 
Fig. 10 is a block diagram showing an arrange- 
50 ment of a control section of a data printing stor- 

age device; 

Fig. 11 is a block diagram showing a fourth man- 
ufacturing process of a card; 
Figs. 12a and 12b are views showing a manufac- 
55 turing process according to an embodiment of the 

present invention; 

Fig. 13 is a functional block diagram of a printer; 
Figs. 14a and 14b are views showing a further 
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manufacturing process of a card; and 

Fig. 15 is a partial sectional view of a transfer 

sheet. 

Fig. 1 shows a first manufacturing process. 
A card manufacturing method consists of a pho- 
tographing process A, a data storage process B, and 
a data editing process C. 

The photographing process A is performed using 
a floppy disk camera 1. This floppy disk camera 1 is 
an apparatus using a floppy disk as a recording me- 
dium. The floppy disk camera 1 comprises an image 
pickup device such as a CCD image sensor. 

The floppy disk camera 1 converts a light signal 
input to the Image pickup device through an optical 
system such as a zoom lens into an electrical signal. 
The floppy disk camera 1 stores image data in a flop- 
py disk Incorporating in a magnetic disk. 

The floppy disk camera 1 can pick up a still Im- 
age. The floppy disk camera 1 can store several tens 
of image data in one floppy disk. 

A reproduction scheme of the floppy disk camera 
1 complies with a high-band scheme. A video signal 
of the floppy disk camera 1 complies with an NTSC 
(National Television System Committee) color 
scheme and an EIA (Electronics Industries Associa- 
tion) standard scheme. 

The floppy disk camera 1 is connectable to, e.g., 
a VTR, a liquid crystal television set, and a monitor tel- 
evision set. The floppy disk camera 1 is connectable 
also to a wordprocessor or a personal computer 
through an interface. 

In the photographing process A, an image data 
floppy disk 2 is inserted into the floppy disk camera 
1 and stores a photographed object, e.g., portrait im- 
age data of an employee 3 as image data. Portraits 
of employees are photographed by the floppy disk 
camera 1 , and data of these portraits are stored in the 
image data floppy disk 2. 

The data storage process B comprises a data in- 
put personal computer 4. The data input personal 
computer 4 comprises a computer body 6 including a 
CPU, an internal memory, and a keyboard 5, and a 
plasma display unit 7. 

Fig. 2 shows an arrangement of a control section 
8 of the data input personal computer 4. In this control 
section 8. a ROM 9. a RAM 10, an interrupt controller 
11, a DMA controller 12, a timer 13. a real-time clock 
14. and a kanji ROM 15 are connected to a CPU 17 
through a bus 16. 

A display controller 18 for controlling the plasma 
display unit 7, a floppy disk controller 20 for control- 
ling a 3.5" floppy disk drive (3.5" FDD) 1 9, and a prin- 
ter controller 21 are connected to the CPU 1 7 through 
the bus 16. 

A keyboard controller 22 for controlling the key- 
board 5 and a hard disk controller 24 for controlling a 
3.5" hard disk drive (3.5" HDD) 23 are also connected 
to the CPU 17 through the bus 16. 


In the data input personal computer4, a data flop- 
py disk 25 is Inserted into the 3.5" FDD 19 arranged 
in the computer body 6. 

In the data input personal computer 4, employee 
5 data as object data such as the name, number, and 
date of birth of each employee are input through the 
keyboard 5 and are stored in the data floppy disk 25. 

The data common to all of the employees, such 
as agreement, calculation formula, etc, can be locat- 
10 ed in the employee data. 

The employee data are stored in files of the data 
floppy disk 25 in units of employees. A database as 
a set of individual data of the employees Is created in 
the data floppy disk 25. 
15 Fig. 3 shows a storage structure of the database 

created in the data floppy disk 25. 

Of all bytes of the data floppy disk 25, first 128 
bytes are used as a header for storing entries and the 
like, and second 128 bytes are used for storing names 
20 of items and the like. 

The remaining storage area Is divided In units of 
128 bytes, and a plurality of data portions which store 
the employee data in units of employees are formed. 
Each data portion Includes five item data areas cor- 
25 responding to the respective names of items. A regis- 
tration floppy disk number area and a registration film 
number area are formed in each item data area. 

A total number of bytes of the data floppy disk 25 
is represented by 256 + 128 x (2+n) [bytes], where n 
30 is the number of registered entries, i.e., the number 
of employees stored in one data floppy disk 25. 

The data editing process C is performed using a 
data editing computer 26 shown in Fig. 1. This data 
editing computer 26 is connected to an image data 
35 readout unit 28 through an A/D converter 27. The data 
editing computer 26 also connects a data floppy disk 
drive 29, a display unit 30, a keyboard 31, and a prin- 
ter 32. 

A computer having the same control function as 
40 that of the data input personal computer 4 used in the 
data storage process B can be used as the data edit- 
ing computer 26, 

That is, it is possible to use a computer of the 
same type as that of the data input computer 4 as the 
45 data editing computer 26. In addition, the data input 
personal computer 4 may also serve as the data edit- 
ing computer 26. 

Fig. 4 Is a block diagram of the realationship be- 
tween a control section 33 of the data editing comput- 
50 er 26 and a control section 34 of the image date read- 
out unit 28. 

In this method since a control section similar to 
the data input personal computer 4 Is used as the con- 
trol section 33 of the data editing computer 26, the 
55 control section 33 of the data editing computer 26 is 
schematically illustrated. 

The control sections 33 and 34 are connected 
through adapters 35 and 36. The control section 34 
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of the image date readout unit 28 is connected to a 
CPU 37 in the control section 33 of the data editing 
computer 26. 

In the control section 34 of the image date read- 
out unit 28. a frame memory 38, an image processor 
39, a color monitor controller 41 connected to a 
14" color monitor 40, and an ITV (Industrial Televi- 
sion) controller 43 connected to a floppy disk camera 
1 and an NTSC decoder 42 are connected to the 
adapter 36 through a bus 44. 

The control section 34 of the image readout unit 
28 input the signal outputted from the frame memory 
38, the image processor 39, the color monitor control- 
ler 41 , and the ITV controller 43, to the control section 
33 of the data editing computer 26. 

In the data editing process C. the data editing 
computer 26 receives various image data from the im- 
age data readout unit 28 and individual employee 
data from the data floppy disk drive 29. The data edit- 
ing computer 26 displays image data and employee 
data on the display unit 30. 

The data editing computer 26 synthesizes de- 
sired Image and employee data displayed and select- 
ed on the display unit and lays out the synthesized 
data. The data editing computer 26 has a print-out 
function forsending the Image data and the employee 
data to the printer 32 and printing the sent data on a 
sheet 45 at the printer 32. 

In the manufacturing method having the above 
processes, in the photographing process A, the por- 
traits of the respective employees are picked up by 
the floppy disk camera 1, and image data of the por- 
traits are stored in the image data floppy disk 2. The 
image data floppy disk 2 is unloaded from the floppy 
disk camera 1 and is Inserted into the image data 
readout unit 28. 

in the data storage process B, the employee data 
of the respective employees are stored in the data 
floppy disk 25 by the data Input personal computer4. 
In this case, film numbers of the image data floppy 
disk 2 are also stored in the data floppy disk 25. 

That is, as indicated on to the right side in Fig. 3, 
e.g., "employee number", "name", "birth" (date of 
birth), "division", and "extension" are stored in the 
data floppy disk 25 as item name of the names of first 
to fifth items. The first to fifth item data of the first 
data portion store "8907890". 'TARO TOKYO". 
"89.1.1". "patent division". "110", "1". and "1". Individ- 
ual employee data are similarly stored from the sec- 
ond data portion in units of 128 bytes. 

The data floppy disk 25 is then unloaded from the 
data input personal computer 4 and is inserted into 
the data floppy disk drive 29. 

Fig. 5 shows a flow of data synthesis performed 
in the data editing process C. 

In the data editing process C. when an editing 
command is inputf rom the keyboard 31 . the data edit- 
ing computer 26 reads out image data from the image 


data readout unit 28 (step a1). 

Image extraction (step a2), size adjustment (step 
a3), and position adjustment (step a4) are performed. 
The data editing computer 26 reads out employee 
5 data from the data floppy disk drive 29 (steps a5 and 
a6). 

Assume that an IC card of an employee having an 
employee number "8907890" is manufactured. The 
data editing computer 26 reads the first image data 

10 of the plurality of image data stored in the image data 
floppy disk 2 and loads the first file corresponding to 
the image data from a plurality of employee data stor- 
ed in the data floppy disk 25. The data editing com- 
puter 26 synthesizes the first image data and the first 

15 employee data. 

When the data editing computer 26 reproduces n 
image data of the image data floppy disk as in the 
case of the first Image data, it loads the correspond- 
ing n files from the individual data. 

20 The data editing computer 26 synthesizes n im- 

age data and n employee data. 

When the image data displayed on the display 
unit 30 does not coincide with the employee data, the 
data editing computer 26 judges the continuation 

25 (step a8). The data editing computer 26 selects and 
updates the data read out from the image data read- 
out unit 28 and the data floppy disk drive 29 in accor- 
dance with an instruction input at the keyboard 31. 
When image data coincides with employee data, 

30 data synthesis processing is ended, and the data edit- 
ing computer 26 sends both the data to the printer 32. 
The data editing computer 26 causes the printer 32 to 
print out the image and employee data at predeter- 
mined positions of the sheet 45. 

35 In this manner, a card having specific employee 

data and his/her portait can be obtained. 

In the first method described above, a plurality of 
employees are photographed, and their portraits are 
stored as image data. Employee data of the respec- 

40 tive employees are stored independently of the image 
data. Desired image and employee data of these im- 
age and employee data are synthesized under the 
control of the computer, and the synthesized data is 
printed out on the sheet 45. 

45 As compared with a conventional method which 

requires formation of a photograph registered and ad- 
hesion of a photograph with a paste, the card manu- 
facturing operations can be greatly facilitated. No op- 
eration errors occur when a portrait of an employee 

50 is collated with employee data. 

In addition, input errors for employee data can be 
greatly reduced. A card can be manufactured by one 
operator who operates the data input personal com- 
puter 4 and the data editing computer 26. 

55 A second method will be described with reference 

to Figs. 6 and 7. The same reference numerals as in 
the first method denote the same parts in the second 
method, and a detailed description thereof will be 
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omitted. 

This card manufacturing method consists of a 
photographing process A, a data storage process B. 
a data editing process C, a card forming process D, 
and a data write-in process E. The operations from 
the photographing process A to the data editing proc- 
ess C are the same as those in the first method. In the 
data editing process C, a printer 32 prints out image 
data and employee data on a white polyvinyl chloride 
sheet 51. 

The white polyvinyl chloride sheet 51 printed with 
the image data and the employee data Is conveyed to 
the card forming process D. In the card forming proc- 
ess D, the white polyvinyl chloride sheet 51 is placed 
on a polyvinyl chlo-ride sheet 52 so as to interpose an 
IC module 53 serving as a data storage medium 
therebetween. The white polyvinyl chloride sheet 51 
and the polyvinyl chloride sheet 52 are heat-pressed 
to form an integral body. 

The white polyvinyl chloride sheet 51 may be con- 
stituted by a plurality of sheets including the IC mod- 
ule 53. 

The formed IC card is transferred to the data 
write-in process E. The data write-in process E is per- 
formed using a data write-in unit 54. 

Fig. 7 shows an arrangement of a control section 
55 of the data write-in unit 54. 

In the control section 55, a RAM 56, a ROM 57. 
a floppy disk controller 59 connected to a 3.5" FDD 
58, and an IC module write-in head controller 61 con- 
nected to an IC module write-in head 60 are connect- 
ed to a CPU 63 through a bus 62. 

The data write-in unit 54 receives an IC card 
formed in the card forming process D and a data flop- 
py disk 25 prepared in the data storage process E. 
Employee data corresponding to the employee num- 
ber "8907890" is read out from the data floppy disk 25 
and is stored in the IC card memory. 

An IC card on which the portrait and employee 
data which correspond to the employee number 
"8907890" are printed and which stores the corre- 
sponding employee data is formed. 

In the second method described above, a plural- 
ity of employees are photographed, and their por- 
traits are stored as image data. The employee data 
of the respective employees are stored independent- 
ly of the image data. Desired Image and employee 
data of these image and employee data are synthe- 
sized under the control of the computer, and the syn- 
thesized data is printed out on the white polyvinyl 
chloride sheet 51. 

The IC module is sandwiched between the white 
polyvinyl chloride sheet 51 and another polyvinyl 
chloride sheet to form an IC card with a photograph 
and characters. Employee data is stored in the corre- 
sponding IC module. 

An IC card with a photograph and characters can 
be formed with the same effect as in the first method. 
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The third method will be described with reference 
to Fig. 8. The same reference numerals as in the first 
and second methods denote the same parts in the 
third embodiment, and a detailed description thereof 
5 will be omitted. This third card manufacturing method 
consists of a photographing process A, a data storage 
process B, a data editing process C, a white card 
forming process D. and a data printing/storing proc- 
ess E. Operations from the photographing process A 
10 to the data editing process C are the same as those 
of the first method. 

The data editing process C includes a data edit- 
ing computer 26 and a write-in unit 71. 

Fig. 9 shows a connecting relationship of a data 
15 write-in unit 71. 

The data write-in unit 71 Is connected to an 
8" FDD controller 71a and is connected to a CPU 37 
in a control section 33 of the editing computer 26 
through a control section 34 In a display unit 30. 

20 The data write-in unit 71 performs write access of 
data In the 8" floppy disk. Adata write-in unit obtained 
by including the same control section as the control 
section 55 of the data write-in unit 54 of the second 
method can be used as the data write-in unit 71. 

25 The data processing computer 26 has a function 

of causing the data write-in unit 71 to write the syn- 
thesized image and employee data as surface print- 
ing data in a surface printing floppy disk 72 upon com- 
pletion of data synthesis processing. 

30 In the white card forming process D, a white poly- 

vinyl chloride sheet 73, a white polyvinyl chloride 
sheet 75 having a hole 74, and a white polyvinyl chlor- 
ide sheet 77 having a hole 76 are pressed while an IC 
module 78 serving as a data storage medium is in- 

35 serted into the holes 74 and 76. A white card 79 hav- 
ing the IC module 78 is formed. 

The data printing process E Is performed using a 
data printing/storing unit 80. The data printing/ storing 
unit 80 connects data floppy disk drives 81 and 82. 

40 Fig. 10 shows a control section 83 in the data 

printing/storing unit 80 and the data floppy disk drives 
81 and 82. 

In the control section 83, a RAM 84, a ROM 85, 
and a frame memory 86 are connected to a CPU 88 

45 through a bus 87. Afloppy disk controller 89 connect- 
ed to the data floppy disk drives 81 and 82 and an IC 
module write-in head controller 91 connected to an IC 
module write-in head 90 are connected to the CPU 88 
through the bus 87. 

50 A print head controller 93 connected to a print 

head 92, and an ink sheet feeder controller 95 con- 
nected to an ink sheet feeder 94 are also connected 
to the CPU 88. 

The data floppy disk drive 81 receives an 8" flop- 

55 py disk drive, and the data floppy disk drive 82 re- 
ceives a 3.5" floppy disk. 

The data printing/storing unit 80 has a printer 
function and prints surface printing data edited in the 
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data editing process C on the white card 79. The data 
printing/storing unit 80 causes the IC module 78 to 
store employee data stored in the data floppy disk 25 
in the data storage process B. 

In the data editing process C of the manufactur- 
ing method consisting of the above processes, when 
image data coincides with employee data and data 
synthesis processing is completed, the data editing 
computer 26 sends the image and employee data to 
the data write-in unit 71. 

The data write-in unit 71 causes the surface print- 
ing floppy disk 72 to store the synthesized image and 
employee data. The surface printing floppy disk 72 is 
inserted into the data floppy disk drive 81. 

In the white card forming process D, the white 
polyvinyl chloride sheets 73, 75, and 77 are pressed, 
and at the same time, the IC module 78 is inserted 
into the holes 74 and 76 to form the white card 79. This 
white card 79 is set in the data printing/storing unit 80. 

In the data printing/storing process E, the surface 
printing floppy disk 72 is inserted into the data floppy 
disk drive unit 81, the data floppy disk 25 is Inserted 
into the data floppy disk drive 82, and the white card 
79 is set. The data printing/storing apparatus 80 reads 
out surface printing data from the surface printing 
floppy disk 72 and prints it on the white card 79. The 
data printing/storing unit 80 reads out employee data 
from the data floppy disk 25 and stores it in the IC 
module 78. 

As a result, an IC card 96 with a photograph can 
be formed. 

In the third method , the desired image and em- 
ployee data are read out and synthesized under the 
control of the computer, and the surface printing data 
consisting of a desired employee are printed on the 
white card 79. At the same time, this employee data 
is stored in the IC module 78. 

As compared with the conventional method re- 
quiring formation of a photograph register and adhe- 
sion of a photograph, the card manufacturing opera- 
tions can be greatly facilitated. No operation errors 
between the image data and the employee data occur 
in collation between portraits and employee data. 

In addition, errors in employee data inputs can be 
greatly reduced, and a card can be manufactured by 
one operator who operates the data input personal 
computer 4 and the data editing computer 26. 

A fourth method will be described with reference 
to Fig. 11. The same reference numerals as in the first 
to third methods denote the same parts in the fourth 
method, and a detailed description thereof will be 
omitted. 

This card manufacturing method consists of a 
photographing process A, a data storage process B, 
a data editing process C, a card forming process D, 
and a data write-in process E. 

In the data write-in process E, a data printing/stor- 
ing unit 80 is connected to a display unit 101. The data 


printing/storing unit 80 has a function of storing em- 
ployee data stored in the data storage process B in an 
IC module 78, reading out the employee data from the 
IC module 78, and displaying the readout data on the 

5 display unit 101 . The data printing/storing unit 80 has 
a function of printing on a white card 79 surface print- 
ing data corresponding to the employee data dis- 
played on the display unit" 101. 

According to the fourth method, in addition to the 

10 effect of the third method, a correspondence between 
the surface printing data and the employee data can 
be checked. In addition, data editing operations which 
require a longer time than other processes can be 
performed independently of the manufacturing proc- 

15 ess, thereby reducing the manufacturing time. 

In the data editing process C, employee data cor- 
responding to the employee number "8907890" may 
be read out from the data floppy disk drive 29 and the 
film number of the image data floppy disk may also 

20 be read out from the image data readout unit 28. The 
readout data may be synthesized, and the synthe- 
sized data may be displayed on the display unit 101. 

An embodiment of the present invention will be 
described with reference to Figs. 12a and 12b. The 

25 same reference numerals as in the previous methods 
denote the same parts in this embodiment, and a de- 
tailed description thereof will be omitted. 

A card manufacturing method of this embodiment 
consists of a photographing process A, a data storage 

30 process B, a data editing process C, a printing proc- 
ess D, a card forming process E, and a data write-in 
process F. 

The data editing process C is performed using a 
data editing computer 111. The data editing computer 
35 111 is connected to an image data readout unit 28 
through an A/D converter 27. The data editing com- 
puter 1 11 is also connected to a data floppy disk drive 
29, a CRT display unit 112, and a keyboard 31 . 

The data editing computer 111 is connected to a 
40 printer 113 used in the-printing process D. 

The data editing computer 111 has the same 
functions as those (Fig. 2) of the data input personal 
computer 4 and the data editing computer 26. 

The data editing computer 111 receives each im- 
45 age data from the image data readout unit 28 and 
each employee data from the data floppy disk drive 
29, and displays these image and employee data on 
the CRT display unit 112. 

The data editing computer 111 synthesizes the 
50 image and employee data and generates print data. 

Fig. 1 3 is a functional block diagram of the printer 

113. 

A print head 114 and a print head controller 115, 
an ink sheet feeder 116, and an ink sheet feeder con- 
55 troller 117 are connected to a CPU 119 through a bus 
118. 

A frame memory 120, and an image data in- 
put/output controller 123 connected to input and out- 
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put terminals 121 and 122 are connected to the CPU 
119 through the bus 118. 

The printer 113 employs a sublime dye heat 
transfer line printing scheme. The printer 113 com- 
bines Y. M and C components (Yellow, Magenta, and 
Cyanine) to set a desired gray scale level. 

The printer 113 comprises Input terminals corre- 
sponding to a standard NTSC composite video signal, 
a Y/C separation composite video signal, an RGB- 
TTL signal, an RGB-analog signal, and a parallel data 
interface. 

The printer 113 comprises output terminals corre- 
sponding to a standard NTSC composite video signal, 
a Y/C separation composite video signal, an RGB- 
TTL signal, and an RGB-analog signal. 

The printer 113 is sent the generated print data 
from the data editing computer 111. 

The printer 113 has the CPU 119 independent 
from the data editing computer 111, and data process- 
ing by the data editing computer 111 is performed 
without interruption by data processing by the printer 
113. 

In the printing process D, the printer 11 3 transfers 
the print data to a transparent polyvinyl chloride sheet 
124, thus printing the print data thereon. 

Note that the print data Is printed on the lower sur- 
face of the transparent polyvinyl chloride sheet 124 
and can be visually recognized from the upper sur- 
face of the transparent polyvinyl chloride sheet 124 
through the trans-parent polyvinyl chloride sheet 124. 

In the card forming process E, the transparent 
polyvinyl chloride sheet 124 having data printed by 
the printer 113, a white polyvinyl chloride sheet 125 
having common characters, symbols and decorative 
lines, a white polyvinyl chloride sheet 127 having a 
hole 126, and a transparent polyvinyl chloride sheet 

1 29 having a hole 1 28 are pressed while an IC module 

130 Is inserted in the holes 126 and 128. 

The transparent polyvinyl chloride sheet 124 Is 
bonded to a card body 131 consisting of three other 
sheets 125, 127, and 129, and the print data are syn- 
thesized with common card design in a desired lay- 
out. Therefore, an IC card 132 having the four sheets 
124, 125, 127, and 129 as base materials is formed. 

The data write-in process F is performed using a 
data write-in unit 1 33. The data write-in unit 1 33 com- 
prises a data write-in personal computer 134 and a 
card insertion unit 135. 

The data write-in unit 133 inserts the IC card 132 
prepared in the card forming process E Into the card 
Insertion unit 135 and inserts into the data write-in 
personal computer 134 a data floppy disk 25 which 
stores each employee data in the data storage proc- 
ess B. 

The data write-in unit 1 33 reads out from the data 
floppy disk 25 the employee data corresponding to 
the IC card 132 Inserted Into the card insertion unit 
1 35. The readout employee data is displayed on, e.g., 


a display unit 136 and is stored in the IC module 130 
Incorporated In the IC card 132. 

In the data editing process C of the manufactur- 
ing method consisting of the above processes, when 
5 data is input from the keyboard 31, the data editing 
computer 111 reads out image and employ data as In 
the previous methods and displays the readout data 
on the CRT display unit 112. 

When the Image and employee data displayed on 
10 the CRT display unit 112 do not coincide with each 
other, the data editing computer 111 judges the con- 
tinuation (step a8), as described with reference to Fig. 
5. The data editing computer 111 selects and updates 
the data read out from the image data readout unit 28 
15 and the data floppy disk drive 29. 

When the image and employee data coincide 
with each other, the data editing computer 111 sends 
both the data as print data to the printer 113. 

In the printing process D, the print data is trans- 
20 ferred to a predetermined position on the lower sur- 
face ofthe transparent polyvinyl chloride sheet 124 by 
the printer 113 and is thus printed out. 

In the card forming process E, the transparent 
polyvinyl chloride sheet 124, the white polyvinyl chtor- 
25 Ide sheets 125 and 127, and the transparent polyvinyl 
chloride sheet 129 are pressed, and at the same time, 
the IC module 130 is inserted Into the holes 126 and 
128. The transparent polyvinyl chloride sheet 124 is 
formed Integrally with the card body 131 consisting of 
30 three other sheets 125, 127, and 129. 

At this time, the print data printed on the transpar- 
ent polyvinyl chloride sheet 124 is combined with the 
common card design drawn on the next white polyvi- 
nyl chloride sheet 125. The IC card 132 is thus 
35 formed, and the synthesized print data and the com- 
mon card design can be visually observed through 
the transparent polyvinyl chloride sheet 124. 

The IC card 1 32 is fed to the data write-in process 
F. The IC card 132 Is Inserted and set in the card In- 
40 sertlon unit 135 In the data write-in unit 133. In this 
data write-in process F, the data floppy disk 25 is In- 
serted into the data write-in personal computer 134. 

The data write-in unit 133 reads outfrom the data 
floppy disk 25 to the display unit 136 the employee 
45 data corresponding to the print data written In the IC 
card 132. The data write-in unit 133 sends the em- 
ployee data to the card insertion unit 135 and writes 
It In the IC module 1 30 Incorporated In the IC card 1 32. 
As a result, the IC card 132 having the specific 
50 employee data stored therein and a portrait Is ob- 
tained. 

In this embodiment, the image data representing 
the portrait of each employee Is stored, and employee 
data of each employee Is also stored. These image 
55 and employee data are synthesized in a one-to-one 
correspondence to generate the print data. In addi- 
tion, the print data is printed on the transparent poly- 
vinyl chloride sheet 124, and the sheet 124 is formed 
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integrally with three other sheets 125, 127, and 129 
constituting the uppermost layer of the IC card. 

The print data printed on the transparent polyvi- 
nyl chloride sheet 124 is synthesized with the com- 
mon card design drawn on the white polyvinyl chloride 5 
sheet 1 25 next to the sheet 1 24 to obtain final design, 
thereby forming the IC card 132. The employee data 
is then stored in the IC module 130 incorporated in the 
card body 131. 

The operations for forming an IC card with a pho- io 
tograph can be greatly facilitated, and the image data 
is not erroneously matched with the employee data. 
The errors in employee data inputs can be greatly re- 
duced. An IC card can be formed by one operator who 
operates both the data Input personal computer 4 and 15 
the data editing computer 111. 

More specifically, formation of the photograph ta- 
ble, collation and adhesion of photographs, and data 
write access, all which are required in the convention- 
al apparatus, can be eliminated. Five or six operators 20 
are required to form 200 IC cards per day with the con- 
ventional apparatus. According to the above methods 
and embodiment of the present invention, formation 
of the photograph registers, and collation and adhe- 
sion of photographs can be omitted, thus greatly re- 25 
ducing labor. 

A further method will be described with reference 
to Figs. 14a and 14b. The same reference numerals 
as in the previous methods and embodiment denote 
the same parts in the further method , and a detailed 30 
description thereof will be omitted. 

The further card manufacturing method consists 
of a photographing process A, a data storage process 
B, a data editing process C, a printing process D, an 
identification card forming process E, and a card 35 
forming process F. 

The data editing process C is performed using a 
data editing computer 111. The data editing computer 
111 is connected to an image data readout unit 28 
through an AJD converter 27. The data editing com- 40 
puter 111 also connects a data floppy disk drive 29, 
a CRT display unit 112, and a keyboard 31 . 

The data editing computer 111 Is connected to a 
printer 113 used in the printing process D. 

The data editing computer 111 receives each Im- 45 
age data from the image data readout unit 28 and 
each employee data from the data floppy disk drive 
29. and displays these image and employee data on 
the CRT display unit 112. 

The data editing computer 111 synthesizes the so 
image and employee data and generates print data. 
The data editing computer 111 sends the generated 
print data to the printer 113. 

In the printing process D, the printer 113 prints 
out the print data on a transfer sheet 141 . 55 

As shown in Fig. 15, the transfer sheet 141 has 
a multilayered structure consisting of a transparent 
PET (polyethylene terephthalate) sheet 142 and a 


dye applying layer 143 formed on one surface of the 
transparent sheet 142 and having a uniform thick- 
ness. Thermosetting Inks 144 for printing print data 
are applied to the dye applying layer 143 upon print- 
out at the printer 113. 

The following sublime dyes can be used in the 
inks 144. The Inks 144 contain organic dyes applied 
to fibers by an appropriate dyeing method. Examples 
of the dye are an azo dye, an anthraquinone dye, an 
indigoid dye, a sulfur dye, and a triphenylmethane 
dye. 

In the identification card forming process E, the 
transfer sheet 141 on which print data is printed by the 
printer 113 is overlaid on a print sheet 145 consisting 
of white polyvinyl chloride and printed with common 
card characters and symbols and decorative lines. 
The surface of the transfer sheet 141 having the dye 
applying layer 143 faces the print sheet 145, and the 
inks 144 are brought into contact with the print sheet 
145. 

The transfer sheet 141 and the print sheet 145 
are performed first heat-press. The dye applying lay- 
er 143 and the inks 144 are heated and welded to the 
print sheet 145. The dye applying layer 143 and the 
inks 144 are separated from the transparent sheet 
142 and are transferred to a predetermined position 
on the print sheet 145. The print data consisting of the 
inks 144 are synthesized with the common card de- 
sign and are applied to the print sheet 145. 

The transparent sheet 142 is separated from the 
dye applying layer 143 and the inks 144 and is then 
separated from the print sheet 145 while the dye ap- 
plying layer 143 and the inks 144 are left on the print 
sheet 145. Therefore, an identification sheet 146 hav- 
ing the print data and the common card design there- 
on is obtained. 

In the card forming process F, the identification 
sheet 146, a transparent polyvinyl chloride sheet 147, 
a white polyvinyl chloride sheet 148, and a transpar- 
ent polyvinyl chloride sheet 149 are overlaid on each 
other while a data storage medium such as an IC 
module is clamped therein. The four sheets 146 to 

1 49 are bonded by second heat-press, and an IC card 

150 having the four sheets 146 to 149 as base mate- 
rials is formed. 

The data write-in process G is performed-using a 
data write-in unit 133. The data write-in unit 133 com- 
prises a data write-in personal computer 134 and a 
card insertion unit 135. 

The data write-in unit 1 33 inserts the IC card 1 32 
formed In the card forming process F into the card In- 
sertion unit 135 and inserts into the data write-in per- 
sonal computer 134 a data floppy disc 25 which 
stores the employee data in the data storage process 
B. 

The data write-in unit 133 reads outfrom the data 
floppy disk 25 the employee data corresponding to 
the IC card 150 inserted Into the card inssrtion unit 
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135. The readout data is displayed on, e.g., a display 
unit 136 and is stored in the IC module incorporated 
in the iC card 150. 

The IC module is not illustrated. 
In the data editing process C of the manufactur- 
ing method consisting of the above processes, when 
data is input from the keyboard 31, the data editing 
computer 111 reads out image and employee data, 
and the readout data are displayed on the CRT dis- 
play unit 112. 

When the image and employee data displayed on 
the CRT display unit 112 do not coincide with each 
other, the data editing computer 111 judges continu- 
ation (step a8) described with reference to Fig. 5. The 
data editing computer 111 selects and updates vari- 
ous data read outf rom the image data readout unit 28 
and the data floppy disk drive 29. 

When the image and employee data coincide 
with each other, the data editing computer 111 sends 
both the data to the printer 113. 

In the printing process D, the print data is printed 
out by the printer 1 1 3 on the transfer sheet 1 41 having 
the transparent PET sheet 142. 

The inks 144 are applied to the transparent sheet 
142 through the dye applying layer 143. 

In the identification sheet forming process E, the 
transfer sheet 141 printed with the print data and the 
print sheet 1 45 consisting of a white polyvinyl chloride 
sheet and having common card design thereon are 
performed the first heat-press. 

The inks 144 of the transfer sheet 141 are ther- 
mally welded and transferred to the print sheet 145, 
and the print data is printed at a predetermined posi- 
tion on the print sheet 145. The transparent sheet 142 
is peeled, so that the print data and the common card 
design can be formed on the identification sheet 146. 

In the card forming process F, the identification 
sheet 146, the transparent polyvinyl chloride sheet 
147, the white polyvinyl chloride sheet 148, and the 
transparent polyvinyl chloride sheet 149 are bonded 
by heat-press to form an integral body. In this case, 
the identification sheet 146 serves as the second lay- 
er and is covered with the transparent polyvinyl chlor- 
ide sheet 1 47 serving as the first layer, thus obtaining 
the IC card in which characters and a graphic pattern 
printed on the identification sheet 146 can be seen 
through the transparent polyvinyl chloride sheet 147. 

The IC card 150 is conveyed to the data write 
process G. The IC card 150 is inserted and set in the 
card insertion unit 135 in the data write-in unit 133. In 
the data write-in process G, the data floppy disk 25 is 
inserted into the data write personal computer 134. 

The data write-in unit 133 reads out from the data 
floppy disk 25 the employee data corresponding to 
the print data written in the IC card 150, and the read- 
out data is sent to the display unit 1 38. The data write- 
in unit 1 33 sends the employee data to the card inser- 
tion unit 135, and the employee data is stored in the 


IC module incorporated in the IC card 150. 

The IC card 150 having a portrait of a specific 
employee is thus formed. 

The same IC module 1 30 as in the above embodi- 

5 ment may be utilized to incorporate the IC module 1 30 
in the IC card 1 50 in the same method as in the above 
embodiment. 

In the further method , the image data represent- 
ing portraits of the respective employees are stored, 

10 and the individual employee data are also stored. The 
image data is caused to correspond to the employee 
data to generate the print data. 

The print data is printed out on the transfer sheet 
141 consisting of the PET transparent sheet 142 and 

15 the dye applying layer 143, and the inks 144 repre- 
senting the print data are applied to the transparent 
sheet 142 through the dye applying layer 143. 

The transfer sheet 141 and the print sheet 145 
consisting of a white polyvinyl chloride are heat- 

20 pressed to transfer the inks 1 44 to the print sheet 145, 
and then the transparent sheet 142 is peeled to form 
the identification sheet 146 having the print data and 
the common card design in a predetermined layout. 
The transparent polyvinyl chloride sheet 147, the 

25 white polyvinyl chloride sheet 148, and the transpar- 
ent polyvinyl chloride sheet 149 are overlapped on 
each other by using the identification sheet 146 as 
the second sheet, and these four sheets 146 to 149 
are secondary heat-pressed to obtain the IC card 

30 1 50. 

The operations for forming the IC card with pho- 
tographs can be greatly facilitated, and the image 
data is not mismatched with the employee data. In ad- 
dition, errors in employee data inputs can also be 

35 greatly reduced. 

More specifically, formation of photograph regis- 
ters and collation and adhesion of photographs, 
which are required in the conventional apparatus, can 
be eliminated, thereby greatly reducing labor. 

40 The image data and the employee data must be 

synthesized to prepare the print data, the print data 
must be printed out, and preliminary pressing are re- 
quired in this embodiment. These operations require 
a total of only two operators, i.e., a data editing com- 

45 puter operator and an operator for pressing. 

Since a portrait of an employee is converted into 
image data, and the image data is transferred to the 
print sheet 145 upon its print-out on the transfer sheet 
141, the portrait portion can be formed integrally with 

50 a base (i.e., the identification sheet 146 and the 
transparent polyvinyl chloride sheet 147) with high 
precision. Damage caused by differences in modulus 
of elasticity of different materials can be prevented. 
In each method and embodiment described 

55 above, the floppy disk camera 1 using a floppy disk 
as a recording medium is used to form a portrait of 
each employee. However, the present invention is not 
limited to this. For example, as shown in Fig. 1 , an IC 
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card camera 160 using an IC card as a recording nne- 
dium can be used to form a portrait of an employee. 

In this case, write-in/read-out units are required 
in order to reproduce the image taken by the IC card 
camera 160. Since the arrangement of the write- 
in/read-out units of an IC card camera Is generally 
more simple than that of a floppy disk camera, the ex- 
planation as well as the drawings thereof are omitted 
here. 

Any other apparatus may be used if It provides 
the same effect as the floppy disk camera and the IC 
card camera. 

The method of the present invention is not limited 
to the method of manufacturing an IC card. 

The present Invention is also applicable to all 
types of cards which have photographs and character 
data, and to the manufacture of IC cards. 

The present invention Is further applicable to the 
manufacture of all cards for displaying photographs 
and character data, and all other cards having data re- 
cording media such as IC modules and magnetic 
stripes. 

In each method and embodiment, a material used 
as the card base is paper or plastics. 

Examples of the plastics are polyvinyl chloride, 
an acrylic resin, an ABS (acrylonitrile-butadiene-styr- 
ene copolymer), and a liquid crystal polymer. 
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2. A method according to claim 1 , characterized by 
further comprising: 

a sixth step (F) of storing the object data in 
the data storage medium (130) incorporated In 
the card body (131). 

3. A method according to claim 1 or 2, characterized 
in that in above fifth step (E) said transparent 
sheet (124) serves as a first layer. 

4. A method according to any one of claims 1 to 3, 
characterized In that the first step (A) comprises 
a step of photographing objects by a IC card cam- 
era (160). 


Claims 

1. A method of manufacturing a card, comprising 
the steps of: 

a first step (A) of photographing objects 
and storing photographed objects as image data; 35 

a second step (B) of storing object data as- 
sociated with the objects; and 

a third step (C) or reading out desired im- 
age data from the image data and part of the ob- 
ject data corresponding to the desired image 40 
data, and synthesizing the desired image data 
and the part of the object data; 

a fourth step (D) of printing out the synthe- 
sized data of the image and the object data on a 
sheet; 

characterized in that 

in said fourth step said synthesized data of 
the image and the object data are printed out on 
a lower surface of a transparent sheet (124), and 

said method further comprises so 
a fifth step (E) of stacking the printed 
transparent sheet (124) on a card body (131) In- 
corporating a data storage medium (130) and 
drawn with a common card pattern, and synthe- 
sizing the image and object data printed on the 55 
transparent sheet with the common card pattern 
drawn on the card body (131). 
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(54) Method of manufacturing a card 

(57) The present invention relates to a method of 
manufacturing a card, comprising the steps of: 

a first step (A) of photographing objects and storing 
photographed objects as image data; 

a second step (B) of storing object data associated 
with the objects: 

a third step (C) or reading out desired image data 
from the image data and part of the object data corre- 
sponding to the desired image data, and synthesizing 


the desired image data and the part of the object data; 

a fourth step (D) of printing out the synthesized data 
of the image and the object data on a lower surface of 
a transparent sheet (1 24), and 

a fifth step (E) of stacking the printed transparent 
sheet (124) on a card body (1 31) incorporating a data 
storage medium (130) and drawn with a common card 
pattern, and synthesizing the image and object data 
printed on the transparent sheet with the common card 
pattern drawn on the card body (131). 
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